Accelerating the Design of Functional Glasses through Modeling:Plenary Talk by Mauro, John C. et al.
   
 
Aalborg Universitet
Accelerating the Design of Functional Glasses through Modeling
Mauro, John C.; Tandia, Adama; Vargheese, K. Deenamma; Mauro, Yihong Z.; Smedskjær,
Morten Mattrup
Publication date:
2016
Link to publication from Aalborg University
Citation for published version (APA):
Mauro, J. C., Tandia, A., Vargheese, K. D., Mauro, Y. Z., & Smedskjær, M. M. (2016). Accelerating the Design of
Functional Glasses through Modeling: Plenary Talk. Abstract from 11th International Conference on Bulk
Metallic Glasses, St. Louis, United States.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            ? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            ? You may not further distribute the material or use it for any profit-making activity or commercial gain
            ? You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.
Downloaded from vbn.aau.dk on: April 30, 2017
Accelerating the Design of Functional Glasses through Modeling 
John C. Mauro1,*, Adama Tandia1, K. Deenamma Vargheese1, Yihong Z. Mauro1, 
and Morten M. Smedskjaer2,* 
1 Science and Technology Division, Corning Incorporated, Corning, USA 
2 Department of Chemistry and Bioscience, Aalborg University, Aalborg, Denmark 
* Corresponding author. mauroj@corning.com  
 
ABSTRACT 
Functional glasses play a critical role in current and developing technologies. These materials have 
traditionally been designed empirically through trial-and-error experimentation. However, here we 
report recent advancements in the design of new glass compositions starting at the atomic level, which 
have become possible through an unprecedented level of understanding of glass physics and chemistry. 
For example, new damage-resistant glasses have been developed using models that predict both 
manufacturing-related attributes (e.g., viscosity, liquidus temperature, and refractory compatibility), as 
well as the relevant end-use properties of the glass (e.g., elastic moduli, compressive stress, and damage 
resistance). We demonstrate how this approach can be used to accelerate the design of new industrial 
glasses for use in various applications. Through a combination of models at different scales, from 
atomistic through empirical modeling, it is now possible to decode the “glassy genome” and efficiently 
design optimized glass compositions for production at an industrial scale. 
 
